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DETAILED ACTION 

Status of the Application 
Claims 1-10 are pending in the application. Claims 1-10 are currently under examination. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S. C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 8-10 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for decreasing proliferation of nasopharyngeal cells in vitro after 
administration of an antisense targeted to a gene encoding nucleolin and for reduction of 
nasopharyngeal tumor cells, implanted in SCH) mice, by intravenous administration of an 
antisense oligonucleotide targeted to a gene encoding nucleolin, does not reasonably provide 
enablement for proliferation inhibition of any tumor cell or tissue, namely ovarian, colon, oral, 
uterin, cervical, pulmonary, prostate or leukemia. The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and/or 
use the invention commensurate in scope with these claims 

The instant claims are drawn to a therapeutic composition comprising an antisense 
oligonucleotide (SEQ ID NO:l) and a pharmaceutically acceptable carrier or diluent. The claims 
further recite a method for proliferation inhibition of tumor cells wherein the antisense 
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oligonucleotide hybridizes to nucleolin mRNA and inhibits expression of nucleolin and further 
inhibits proliferation of tumor cells. 

The specification as filed discloses inhibition of proliferation of nasopharyngeal cells, in 
vitro, by administration of an antisense targeted to a nucleic acid gene encoding nasopharyngeal 
(see Figure 3). Further, the specification as filed discloses a reduction of nasopharyngeal tumor 
cells, in vivo, by intravenous administration of an antisense oligonucleotide targeted to a gene 
encoding nucleolin (see paragraph 0043). The specification as filed does not teach that because 
of administration of an antisense compound targeted to nucleolin, nucleolin expression is 
inhibited and inhibition of proliferation of any tumor cell or tissue, namely ovarian, colon, oral, 
uterin, cervical, pulmonary, prostate or leukemia, in vivo in any animal 

There is no guidance in the specification as filed that teaches how to target the claimed 
antisense compound to human cells, or tissues, inhibit the expression of nucleolin in vivo, and 
further provide treatment of tumor cells. Although the specification discloses inhibition of 
nucleolin mRNA in vitro by administration of antisense compound, such a disclosure would not 
be considered enabling since the state of antisense-mediated gene inhibition is highly 
unpredictable. 

The following factors have been considered in the analysis of enablement: (1) the breadth 
of the claims, (2) the nature of the invention, (3) the state of the prior art, (4) the level of one of 
ordinary skill, (5) the level of predictability in the art, (6) the amount of direction provided by the 
inventor, (7) the existence of working examples, (8) the quantity of experimentation needed to 
make or use the invention based on the content of the disclosure. 
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The claimed breadth of claims 1-10 encompass methods of inhibiting a broad range of 
cancer cells or tissues by use of an antisense targeted to nucleolin gene in vivo. Although the 
specification teaches inhibition of nasopharyngeal cells, in vitro, after treatment with an 
antisense compound (see Figure 3), this guidance is not sufficient to resolve the known 
unpredictability in the art associated with appropriate in vivo delivery and treatment effects 
provided by the instantly claimed methods. 

The references cited herein illustrate the state of the art for therapeutic in vivo 
applications using antisense compounds. Branch stresses that "because it is very difficult to 
predict what portions of an RNA molecule will be accessible in vivo, effective antisense 
molecules must be found empirically by screening a large number of candidates for their ability 
to act inside cells" (TIB 23 : 45-50 1998). Green et al states that "[i]t is clear from the evolution 
of antisense technology from a laboratory research tool into a mechanism for designing active 
and effective drugs is far from complete. Although there is little doubt that systemically 
administered antisense [oligonucleotides] can inhibit the expression of specific genes in patients, 
the effectiveness of such therapy in modifying the course of a particular illness has not yet been 
established. In addition, toxicity in humans appears more problematic than might be predicted 
based on preclinical studies in rodents. Clearly, additional work must be done to unravel the 
complex problems associated with drug delivery, mRNA targeting and aptameric, nonantisense 
effects" (Antisense Therapy in Human Disease; Vol. 191, No. 1 2000, pg 103 column 2). 

The problems with efficient delivery of antisense oligonucleotides to cells has been 
addressed by Jen et al. 9 who states that H [o]ne of the major limitations for the therapeutic use of 
AS-ODNS . . .is the problem of deli very.... presently, some success has been achieved in tissue 
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culture, but efficient delivery for in vivo animal studies remains questionable (Stem Cells 2000; 
18:307-3 19 pg 3 15 column 2)." Jen et al. concludes that "[g]iven the state of the art, it is perhaps 
not surprising that effective and efficient clinical translation of the antisense strategy has proven 
elusive (see p 315, second column)." 

Schiavone et al. (Current Pharmaceutical Design, 2004, Vol. 10: 769-784) states 
"[d]espite promising futures, antisense-based therapeutics are far from being an established 
reality" (see page 769, abstract). Schiavone et al. further states that "[d]espite the success 
obtained in in vitro studies, the development of antisense drugs has met obstacles in the clinical 
field where results are far from satisfactory" (see page 780, column 1). 

As outlined above, it is well known that there is a high level of unpredictability in the 
antisense art for therapeutic in vivo applications. The scope of the claims in view of the 
specification as filed together do not reconcile the unpredictability in the art to enable one of skill 
in the art to make and/or use the claimed invention, namely inhibition of proliferation of any 
tumor cells, by intravenous administration of an antisense oligonucleotide targeted to a gene 
encoding nucleolin. 

While one skilled in the art may be able to find an antisense oligonucleotide targeted to a 
gene encoding nucleolin and demonstrate inhibition of nucleolin in nasopharyngeal cells in vitro 
after treatment with the antisense oligonucleotide or inhibition of proliferation of nasopharyngeal 
cells implanted in SCID mice, the specification as filed does not teach how to administer any 
antisense oligonucleotide to any tumor cell or tissue and further to inhibit proliferation of any 
tumor cell or tissue by administration of the antisense compound targeted to nucleolin, as 
claimed. 
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Crooke (Antisense Research and Application, Chapter 1, Springer- Verlag, New York. 
1998) supports the difficulties of extrapolating from in vitro experiments and states on p. 3, 
paragraph 2, "extrapolations from in vitro uptake studies to predictions about in vivo 
pharmacokinetic behavior are entirely inappropriate and, in fact, there are now several lines of 
evidence in animals and man [that] demonstrate that, even after careful consideration of all in 
vitro uptake data, one cannot predict in vivo pharmacokinetics of the compounds based on in 
vitro studies [references omitted]." 

Further, Crooke (Oncogene 2000, Vol. 19: 6651-6659) outlines the problems with human 
tumor zenograft models by stating that "... it is feasible to reduce target RNA and . . . 
antiproliferative effects in some of these models. . . . However, the doses required to produce such 
effects have typically been greater than those required to produce effects in several organs. . . . 
Moreover, although positive results have been reproducible, the variability observed in these 
models has been significantly greater than other animal models. At least some of the 
discrepancies appear to derive from a failure of these agents to distribute broadly in human 
tumor zenografts " (See page 6655, column 1). Crooke further points out that a ". . . uniquely 
challenging consideration for antisense inhibitors of genes thought to be involved in the 
proliferation of malignant cells, is proof of mechanism. . . . Simply demonstrating (or failing to 
demonstrate) a change in the level of a target in a proliferative cell population is inadequate 
information to support firm conclusions about mechanism." (See page 6655, column 2). 

In view of the unpredictability in the art of antisense-based therapy, as outlined above, 
and the unpredictability of applicant's human tumor zenograft model, the specification as filed 
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does not provide adequate guidance that would show how one skilled in the art would practice 
the claimed invention without undue experimentation. 

Given the teachings of the specification as discussed above, one skilled in the art would 
not know a priori whether introduction of antisense oligonucleotides in vivo by the broadly 
disclosed methodologies of the instantly claimed invention, would result in successful inhibition 
of expression of a target gene. To practice the claimed invention, one of skill in the art would 
have to de novo determine; the stability of the antisense molecule in vivo, delivery of the 
antisense molecule to the whole organism, specificity to the target tissue in vivo, dosage and 
toxicity in vivo, and entry of the molecule into the cell in vivo and the effective action therein. 
Without further guidance, one of skill in the art would have to practice a substantial amount of 
trial and error experimentation, an amount considered undue and not routine, to practice the 
instantly claimed invention. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-8 are rejected under 35 U.S.C. 102(b) as being anticipated by Bennett et al. 
(U.S. Patent No. 6,165,786). 

The instant claims are drawn to an antisense oligonucleotide targeted to nucleolin mRNA 
and suppress nucleolin expression. The claims are further drawn to an antisense oligonucleotide 
(SEQ ID NO: 1) wherein the antisense is effective in inhibition of tumor cell proliferation, 
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effective in reduction of tumor size in vivo and the antisense is a phosphorothioate-modified 
oligonucleotide and the antisense is in a vector and is in a therapeutic composition comprising a 
pharmaceutically acceptable carrier. The claims recite the nucleolin mRNA comprises a 
translation start codon. 

Bennett et al. teach an antisense oligonucleotide identical to SEQ ID NO: 1 of the instant 
claims (see column 55, line 20) and wherein the nucleotide sequence can hybridize to nucleolin 
mRNa and specifically suppress nucleolin expression (see column 3, lines 1-26). Bennett et al. 
further teach the mRNA target comprise a translation start codon (see column 3, lines 40-45) and 
the antisense is a phosphorothioate-modified oligonucleotide (see column 6, lines 24-37). 

Thus, Bennett et al. anticipates claims 1-8 of the instant application. 

Claims 1-3 is rejected under 35 U.S.C. 102(b) as being anticipated by NIH-MGC 
(National Institute of Health, Mammalian Gene Collection 1999, Accession BI752549). 

The instant claims are drawn to an antisense oligonucleotide (SEQ ID NO: 1) targeted to 
nucleolin mRNA and suppress nucleolin expression. 

NIH-MGC teach an oligonucleotide comprising SEQ ID NO: 1 . Since the structure of the 
claimed oligonucleotide was taught by NIH-MBC, the claimed functions "for proliferation 
inhibition of tumor cells" and "wherein the nucleolin antisense is effective in reduction of tumor 
size in vivo" would have been an inherent property of the oligonucleotide taught by NIH-MGC. 
Note MPEP 21 12.01 states in part "... [w]here the claimed and prior art products are identical or 
substantially identical processes, a prima facie case of either anticipation or obviousness has 
been established." 
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Thus, NIH-MGC anticipates claim 1 of the instant application. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly Chong whose telephone number is 571-272-3 111. The 
examiner can normally be reached Monday thru Friday between 7-4 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John LeGuyader can be reached at 571-272-0760. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) can now contact the 
USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives are 
available to answer your questions daily from 6 am to midnight (EST). The toll free number is 
(866) 217-9197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of 
the problem. The Patent Electronic Business Center will notify applicants of the resolution of 
the problem within 5-7 business days. Applicants can also check PAIR to confirm that the 
problem has been corrected. The USPTO's Patent Electronic Business Center is a complete 
service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also 
enables applicants to view the scanned images of their own application file folder(s) as well as 
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general patent information available to the public. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 

9199. 




